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身的 Tr 以避免盐分的过量积累。 
（2） 尽管槲寄生 Tr 低于寄主，但仍然支持槲寄生的高蒸腾吸氮假说。 
2. 从生理和生化方面研究了植物的光合作用，探讨盐胁迫下槲寄生与其寄主
的光合效率、光抑制以及光保护等，结果表明： 
（1） 健康植物叶片的最大光合效率 Fv/Fm 值一般在 0.83～0.85 之间，红








降低，说明盐胁迫下槲寄生 A 降低的主要原因是扩散限制即 gs 和 gm
的限制。 
（4） 槲寄生Fv/Fm值为0.795明显低于正常值，说明槲寄生发生了光抑制。






















3. K、Na、Ca 和 Mg 离子通过吸器从寄主进入槲寄生的过程中，K 含量基本
























Mistletoes are xylem-tapping hemi-parasites. They obtain heterotrophic carbon 
coupled with water and mineral nutrients via haustoria which connect to the internal 
tissues of their hosts, however, they are capable of photosynthesis because they contain 
chlorophyll. Xylem-tapping mistletoes generally have higher transpiration rate (E), 
lower CO2 assimilation rate (A) and lower water-use efficiency (WUE) than their hosts. 
The higher E has been attributed to N gathering mechanisms.  
Here, Viscum ovalifolium infecting on Sonneratia caseolaris (a mangrove tree 
growing on saline environment) were investigated. The diurnal courses of gas exchange 
and chlorophyll fluorescence were followed, and light response and ACi curves were 
measured under control conditions. Especially, influence of mesophyll conductance 
(gm), an important but sometimes neglected factor, on gas exchange was researched. 
Chlorophyll contents, leaf water potential, carbon isotope ratio (δ13C), and mineral 
element in leaves was compared. In addition, in order to analyze the influence of 
haustoria on mineral elements, elements in xylem were also compared. 
Significantly lower E and gs were found from the mistletoe, which didn’t within the 
general pattern. However the mistletoe had high foliar N concentrations although it 
transpired less than its host. Therefore, the result was still consistent with the 
N-parasitism hypothesis. Because the mangrove host was N sufficient, mistletoe can 
obtain N easily from the xylem sap without having to maintain high transpiration. It was 
proved that if sufficient N supplied, mistletoes growing on mangroves, may keep lower 
E in order to avoid excessive salt accumulation in leaves. 
The mistletoes accumulated high salt in leaves and have more negative leaf 
potential (ψ) than those of their mangrove hosts. Mistletoe A was significatively 
decreased, and they have low light saturation (Lsp). However, mistletoe didn’t 
accumulate significative excess energy which primarily determines the rate of PS  Ⅱ
photoinactivation and destroyed the photosynthetic centers. High thermally dissipated 
(D) and nonphotochemical quenching (NPQ) in mistletoes indicated that the excess 
energy is dissipated by heat, which is the photoprotection mechanism for mistletoe 
leaves. On the other hand, mangroves have mechanisms to cope with the low water 
potentials and high levels of salt in leaves. 















mistletoes, as a consequence, mistletoes maintain a low A although they have the same 
high leaf N contents to their host. The decreased A in mistletoes is affected by diffusion 
limitations (i.e. gs and gm) more than biochemical limitation under salinity stress. 
It was proved that mistletoes have lower maximum carboxylation rate (Vcmax) and 
maximum electron transport rate (Jmax) values, which indicated a fundamental limitation 
limitation on photosynthetic function at the biochemical level. However, it was 
suggested that gm is an important factor causing the photosynthetic decline of mistletoe 
leaves with most stress conditions. That why mistletoes always maintain a low A 
although they have high leaf N contents.  
In most stress case, mistletoes have high gs and Tr, while have low gm. The high gs 
result in more water lost, while the low gm result in low A, this may be the reason that 
why mistletoes have lower WUE than their hosts.  
The xylem elements indicated that the xylem continuity between host and mistletoe 
didn’t exist at all.  
















槲寄生属 Viscum 是桑寄生科 Loranthaceae 木质部寄生的半寄生植物，其既可
以通过叶绿素的光合作用进行自养，又可以通过吸器从其寄主木质部获得水分、
营养以及异养碳等物质（Johnson and Choinski 1993; Hibberd and Jeschke 2001）。槲
寄生最普遍的特征就是具有高的蒸腾速率（Tr）和低的光合速率（A）（Schulze et al. 
1984; Ehleringer et al. 1985; Ullmann et al. 1985; Goldstein et al. 1989; Orozco et al. 
1990）。一般认为槲寄生的高 Tr 是为了从寄主的木质部吸收氮元素（蒸腾吸氮机制）





形成了一系列的适应机制（林鹏 1984；Hutchings & Saenger 1987；Tomlinson 1986）。 
槲寄生与其寄主具有相同的水分和营养来源，常被作为研究水分、营养和碳素
关系的模式系统（Glatzel 1983; Orozco et al. 1990）。当槲寄生选择红树植物作为寄
主时，研究此寄生系统具有重要的理论和现实意义。在槲寄生和红树植物组成的
寄生系统中，红树植物作为寄主，既要面对自身的盐胁迫问题，又要协调与槲寄
生的水分和营养等关系（Ball and Farquhar 1984a,b; Goldstein et al. 1989）；而另一
方面，寄生在红树植物上的槲寄生，其叶片内积累了过量盐离子（Na）却没有明















































表 1-1 中国红树林寄生植物与寄主及其分布 
Table.1.2 Parasitic plants and their hosts in the mangrove in China 
寄生植物 寄生类型 寄主 分布 
瘤果槲寄生 
Viscum ovalifolium 
茎部半寄生 海桑 Sonneratia caseolaris 
杯萼海桑 Sonneratia alba 
鱼藤 Derris trifoliate 




茎部半寄生 水黄皮 Pongamia pinnata 




茎部半寄生 黄槿 Hibiscus tiliaceus 
水黄皮 Pongamia pinnata 
瓶花木 Scyphiphora hydrophyllacea 
海桑 Sonneratia caseolaris 
海南 
无根藤 Cassytha filiformis 根部全寄生 老鼠簕 Acanthus ilicifolius 
桐花树 Aegiceras corniculatum 
珠海 
菟丝子(Cuscuta sp.)  茎部全寄生 桐花树 Aegiceras corniculatum 

















桑寄生科 Loranthaceae 中的寄生植物比较多，仅次于玄参科（盛晋华等 2006）。
槲寄生属 Viscum 是桑寄生科常绿灌木和亚灌木，主要分布于东半球的热带和亚热
带地区，少数分布于温带地区。槲寄生属在中国主要分布于南部和西南部。槲寄
生常寄生于桑科、山茶科、山毛茛科、芸香科、蔷薇科和豆科等 29 个科 50 余种
植物上，此外，海桑科也是其寄主之一（韩荣兰等 2002） 





寄主木质部的有机碳(Schulze et al. 1991; Richter and Popp 1992; Marshall et al. 1994; 
Marshall and Ehleringher 1990; Hibberd and Jeschke 2001）。另一方面，槲寄生叶片
含有叶绿素，自身也能进行光合作用。 
3.1 槲寄生的蒸腾速率研究 
槲寄生最普遍的生理特征就是蒸腾速率（Tr）高于寄主（Glatzel 1983; Hollinger 
1983; Schulze et al. 1984; Ehleringer et al. 1985; Davidson et al. 1989; Goldstein et al. 
1989; Orozco et al. 1990; Stewart and Press 1990; Davidson and Pate 1992; Tennakoon 
and Pate 1996），一般是寄主的 2～3 倍。具体 Tr 值因种类和地点不同而不同，Ullman 
et al. （1985）在纵贯澳大利亚洲不同纬度的八个地点，选择了 18 种槲寄生－寄
主的寄生系统，研究结果显示：槲寄生全天的 Tr 总量是寄主的 1.5～8.9 倍，如果
比较全天中的最大 Tr，槲寄生的倍数会更高，如槲寄生 Amyema maidenii－寄主
Acacia cowleana 的寄生系统中，槲寄生与寄主的最大 Tr 分别为 0.2 mmol m-2s-1 和
3.5 mmol m-2s-1。对于槲寄生高 Tr 的解释，目前较统一的观点是：槲寄生通过高蒸
腾从寄主的木质部液流中竞争营养物质（尤其是氮）（Schulze et al. 1984; Marshall 

















Bannister and Strong 2001）。在水分供应充足的环境下，不论寄主的氮营养供应如





此外，对于槲寄生 Amyema miquelii 来说，在降雨量充沛的环境中，其 Tr 高于
寄主（Boland et al. 1984; Myers et al. 1986）。而当其生长在水分和氮磷营养均非常
匮乏的环境中时，其 Tr 全天都低于寄主，并且寄主的 Tr 是槲寄生的 7.3 倍（尽管





胁迫下），如果氮不亏缺或者氮比较丰富等的情况下，槲寄生的 Tr 又如何变化？ 
3.2 槲寄生的吸氮假说 
蒸腾吸氮学说认为：槲寄生挥霍大量的水分是为了从寄主木质部吸收足够的
氮。槲寄生的高 Tr 必然导致非常低的水分利用效率（WUE）（Schulze et al. 1984; 
Ehleringer et al. 1985; Ullmann et al. 1985; Goldstein et al. 1989; Orozco et al. 1990）。
许多学者通过 δ13C 来研究槲寄生的 WUE 和氮元素的关系（Schulze & Ehleringer 
1984; Ehleringer et al. 1985; Bannister & Strong 2001）。槲寄生与其寄主的 δ13C 差别
（ δ△ 13C）用以下公式计算： δ△ 13C = δ13Cmistletoe - δ13Chost， δ△ 13C 值越负表示槲寄
生的 WUE 越低。他们的研究结果显示： δ△ 13C 值随寄主氮含量（木质部液流中的
氮含量或叶片氮含量）的增加而升高，尤其是当槲寄生寄生于固氮植物上时，其
与寄主之间 WUE 几乎相似，也即 δ△ 13C 值趋于零。以上研究的结论说明槲寄生的
WUE 随寄主氮营养水平的增加而增加，支持槲寄生的蒸腾吸氮的机制。 
但是 Marshall et al.（1994）在研究槲寄生的瞬时水分利用效率（A/E）时发现：
高氮供给下，虽然槲寄生与寄主的叶片氮含量、光合速率以及 A/E 均有提高，但
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